Effects of acetylethylcholine mustard on [3H]quinuclidinyl benzilate binding and acetylcholine release in rat brain synaptosomes.
The effects of acetylethylcholine mustard and its aziridinium derivative (AMMA) on acetylcholine (ACh) release and [3H]quinuclidinyl benzilate (QNB) binding were studied in rat cortical synaptosomes. After incubation for 5 min at 37 degrees C, AMMA reduced [3H]QNB binding with an IC50 of 9 microM. Following incubation for 5 min with 50 microM AMMA and washing, there was a 62% reduction in the [3H]QNB binding capacity with no change in the KD value for the remaining receptors, a result indicating the irreversibility of the AMMA binding. AMMA and oxotremorine both reduced the basal and 30 mM K+-induced release of newly synthesized [3H]ACh in dose-dependent manners over a 2.5-min period. At identical 50 microM concentrations, AMMA produced a much longer inhibition of basal [3H]ACh release than oxotremorine did. The inhibition of basal and 30 mM K+-induced [3H]ACh release by AMMA (10-250 microM) was blocked by 2 microM atropine during a 2.5-min release incubation, but not during a 30-min release incubation. After synaptosomes were treated with 50 microM AMMA for 5 min and the unbound drug was washed out from the tissue, [3H]ACh release (basal and K+-induced) was reduced. AMMA (50 microM) reduced high-affinity choline uptake and ACh synthesis by greater than 90% in this tissue, but these effects did not account for the [3H]ACh release inhibition, because they were not atropine sensitive and hemicholinium-3 had no effect on [3H]ACh release under the conditions used in these studies, i.e., after extracellular [3H]choline was washed out. Taken together, these results suggest that AMMA may be an irreversible agonist at presynaptic muscarinic autoreceptors.